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eoxftpxieittg s 

a weaieonducteor eubatrata? 

a »«»~Y -XX -xxay, dinned on *ne ae»lconduo t ar 
^ n-ing PXU**1 — V ~W. — i line, an* da*a 
Ilneo for eelaotinflf the memory «alla> and 

» pexipneral oirouit dispoead on t*e a«mi«ond«c*o* 

«*or*in ^ eaeh. cel1 * mulr.i-Xaye- o£ a 

oonduotiva layer, an insulating lay«* 

saR i^a«a«o> lay*™ containing i^uritie- of different 

conduction typo* and 

B potential «W**<* fc ° ipBulattoar ^yer 

^ ennblea «te movem^t o« oaxxiexs fey-"**-** tn ° 

Biultl -layer r^jw**! 

^je ggajt ESid nlur*i . m t ooa duater 1«Y»ra axe disposed 

bglog « ^x£aea of mid n^lo^etox aobatxafe*' 



a semiconductor substrate, 

* memory c*H a^W** ° 

. ana V ord li»©s data 
suto *tr«te, ba vi ng ^ °* X * B ' 

to. fr aelecti** «» *** 

B per ip*eral circuit - semiconductor 



comprising* 

a Bamicanductox eubetrate; 



* memory cell ar*ay, a if 

„ na « 0 rd liae* and dafc * 

b.vi« "° 

— ~~~~ ^ ^. 

V—. « i— — — ** & 

M - »*d plural oemicottductor lay«*« 

cont»i»i»9 impurities, 

^ p ** B e*t in **> semiconductor 
S^aa^^^ 

aavica a* downed 1. alai» 1, ***** ^ ■*« * 
^icoa—or lay-a « — 

p- ty *a and n-typ« c«»du«.U«.. 



s iom *r « * — ^ 

^ 4* claim 4. wherein a poeition of a 
device a» defined * laiB1 ** 

« *a o* hy «*• «• ^conductor layer* of 
potion formed o* *>* * ^^^^ 

*-fcyo* conduction o^t^-^W-*^ 

v*. a device isolation region 
i* ahallower the* the depth of a device 

fotBtt d in the eemiconauoto* suoetrate. 

6 (Currently tended) * semiconductor memory 
^ a, defined in claim *, Wherein a po,— of a 

^ ^-dii memory <jei^ x& DUtt ** 

junction of ^aen m<««* * 

**^m fcHe ©urfaca o* the ^omiconductor 

7 <c ««.">y «"»^> * — 

dOTl «. a. - — «• " ~ °* "* 

<«««xitv concentration t*a* la higher 
mowW _ <; «ia, hee * an impurity coo 

^^Auetor ouhflttrnte than on the 
to tfae imeide O* the eemioonduotor eun 

eurfac* of the eemieonduotor evhetrete. 

t (curxentxy hmended, , a memorv device 

as defined in claim 4. wherein en i*^ — * 
^ e layer preeen* in contact with the aurfaoe of th. 



. of the plural oemiconductor 

eemiconduotor substrate ame»9 g±. 

X x 10" o»- or lea* on the »* — semiconductor 

9 . (currently Amended) A semiconductor memory 
dev ioe as defined in claim V. herein a maximum impurity 
concentration o£ a layer wifci tfc * 

surface of the semiconductor suhstrate Si 
semiconductor layers <»»**a*r-d**^^ 
»omo*^olX is 1 * 10" cm** or more. 

10. (Currently Amended! A semiconductor memory 
device as defined in claim 4, wnerein a maximum impurity 
concentration of *h* a layer present <*n-*** ineid* of the 
semiconductor suhstrate *me*» fif the plural semiconductor 
layers oon^n4**^ml^^^ 
■ ia 1 x 10" cm* or more. 

11. (Currently Amended) A semiconductor memory 
device aa dofined claim 4, «herei~ a position of a *K 
function of *fee each memory cell is at a place deeper 
than a position at which aa impurity ooneentration is 



s^imum of a Xayer pre»aL in contact «*t» the .urface oS 
tne seaicoaduotor eutoatrate 2* plural 

O emiconductor layer* cc ^nAng i^n ir- i ^ i c o f^y ff o^i ^ 
.S h o-^aemoie y ■■■ o e X X ♦ 

12> ( cu**antXy Amended) A aeoiooaduetor memory 
deviae ae definaa in claim X, wheroin the plural 

semiconductor layora ooato. ln j. og impu l sion 0* frha-mewogy 

«e£i oompriae two p-type layara P«***»» *A£M *~ 

n-tyge layer ther«b«tween, or two »-*yp* n-typo 
layer* ******* SiS* a lutyps E^ES l»y«* thtrflbetw»«. 



i 



13, (Currently Amended) A semiconductor memory 

device g £*jg g t° claim S wherein wbJA*-4^P--typ* 

i it t,wm tmrnr rr"-"* "I" 1 " » "Aw e m th m m i rtu w a 
■ae^^oadwa^oa^sul ^tirafaa a mon g tho t:htr«M»~ttewl^e»duetijr 
a^y^e^n^inlna A^ »r^ 4 v4ee-^^a^ aomo *y aol l rnWSy 
i!***w»«*4UrfH*h^^ the plural 

gjgjoondugbbr lavara inelude a p-tvae third laggr 
argaM6 d to f°rm «n addi^ — te>SM£2 positioned 
r ~„ thaa dant> ~* fcho ^vin. Isolation ragion. 



1*. (Currently Amended) * eemieonductor memory 
device as 1. claim 3, **• conducive 

X » y ~ of «» — V ~» - ^Wu^^---^ 
^ Sormed.*^^ * 

Bl ec*~de o, an *~«*e~ iB-L^ «••- 

translator i» the peripheral circuit 

i5 . (Currently Amended) a semiconductor me»o*y 

. . -» wherein the ooa*M?tive 

device as define* in claim 3, vftaieia 

^ w call compriaec a mult A -layer 
layer of tk* memory eeJ.4. cowy* 

containing »ww» Sr^XRS or r ***** 14 — tJ£ - 

palvctYBtalllPa silicon. 

1« . (Currently Amended) A samicenducter memory 

. ■ , wherein the insulating 

device 30 defined in claim 3* w » ereia 

a11 »« an insulating layer connected 
layer of ene memory cell ie an mew 

„ ife h - insulating layer of an inflated 9 ate field 
effect traneintor in the peripheral circuit 

i7 . (Original) A aemioonduotcr memory device as 
defined in claim 1, wherein the insulating layer of tne 
ornery cell i. . ^ti^layer of insulating layer- naming 



» * «d a silicon aitxido layer and tne 
eiliaoa oxide lays* *» d a ** iiCW 

„ i fi a****** in contact «ltb a 

oiXicoa oxide lay*x i = jw*"**** * 

* laver formed in a silicon a*b*trate. 

jSrJfcJOSS semiconductor layer 

„. (curtly Am«aded> A eemiconduotor M 
device damned in cXaim X. — a* 1~* one of ». 
p X„ral 3 ^onducto, Xaye*« .^t^^-^^^ 
O^M^T-"" 1. *~*e»* extending in a direction 

J4 , „ the wo * 4 it*a XigSE i» <*• semiconductor 
perpendicular to tne w« 

subotrat© - 



m ^^-. r 1* s^ mS^SB — ~ 

* other memory e»lM- 

, a<Hande d> X semiconductor memory 
2X. {Currently Amended 

, whe«it» * conduct plug 

device ae defied in ^ 

. ft layer formed in a 
M electrically connected to a laye 

eioa ^ o* *** Plural ^conductor layer- 
lowest; portion 

„. (Currently goaded) * ee^iconduotor ^ 

, _ . claia i, wherein a layer form** at 
device a * defiinoa in claim ±, 

^ . x—. — ^ 1 — — — 

,. flalat to bive word li««* in a planer 
i» direction perpendicular 

arrangement . 

, » ~a*a) a semiconductor memory 
*3. (Currently Amended) a 68Bi 

wherein * layer 
device a* deCined in claim 1. -nerc 

^i.,.,.,; to tne word «»» 

, saijlffia • *— ** **" 

lines in tli» j^mmw a 



. m „„ o£ a f irst insulated gate 

field s^eot tfusi^or in the semiconductor 

strata and is. co^c^d electrically with the 
conductive layer extendi** 5££^^5«S5^ ** «" 
direction perpendicular to the word «n» 
j^^^^^me**^^^ 

24. {Currently Amended) A semiconductor memory 
device including plural memory arrays each comprising: 
plural word lines; 

plural data lines arranged so as to intersect the 
plural word lines in a planer arrangement, 

plural memory calls which are disposed each at a 
desired intersection between the plural word lines end 
the plural data lines and each connected to the 
corresponding word line and corresponding date line; 

a common data line disposed in common With the plural 

data lines; and 

plural signal transmission means having a switching 
amotion for connecting the common oate line to the plural 
data lines respectively; 



^roiu ~~ aach — «T * multi-lay- or a 

-r«, an i—lng — - U * J] ^ 
Boa ^r layer* imparities., a 

p 0t e**lal — - »~ 

«»ahle 8 movement o* «*• i— * W of the 

1n — i ^ least sal* BiBS* ■emlc g nducto^ 3£ erg^ 

^SSed b 6 la» , ^MSS^M^^SSB^SE substrat e. 

25. (Currently Amended) A semiconductor memory 
' d «vice including px^ral -emory arrays each co^r ising , 
plural word lines j 

plural data lines arranged so « to intersect the 
plural word linee in a planer arrangement; 

plural memory cells which are disposed each at a 
desired intersection between the plural word linea and the 
plural data lines and each connected to the corresponding 
*ord line and corresponding data lino, a common data line 
disposed in common witb the plural data linen, and 

plural signal transmission means having a switching 
function' for connecting the common data line to the plural 



0 



«r cell bae * walti-l»y** of a 
wherein the me»ory cell n 

->« insulating l«*y er RT 
conductive layer, in ° * 

.^conductor layer* containing 

6e5ftiC _ aXX haa a bistable 

characterise o* a r-su-c value. 

i LLuulatln^t jfYF enablefl 

aj^oj^a?^^ 
^vemej 5 tt^o|_ca«i. f' ya 

^leaet^^^^^ 

.urfaee o£ a s«*»i^ond^^ 
&L220B*aje!^^ • 

„. — — » * — 

d ovice including plural _°«y array* 
pXural word 

*-h* olural word line* » d th * 
aeeixed interaction between tbe plural 

, * *a and eacn connected to tbe correepond.no 
plural data lines and eacn o 

wo *d line and eorreapondin* data line, 

in coupon witu tbe plural 
a C o»o 0 data line disposed in cc- 

data lineal and 



pl „.x ^ — ~" * *"" Chin3 

data lines respectively* 

~™ haa a multi- layer of a 

wherein *ba a memory cell aa 

semiconductor suhetrate - — * ; ™ 

Mmm ttoveweat ofoar*iera_Wb i rougK_^e 
dseula^iBCLlaYex^ — 

«K«\tl-laver. 

27 . (Currently ^.d) A eemlceaduetor memory 
devicB ao darino* in claim X. herein at least ^ ^ 
memory cell 1. formed on an On SOX *u* et ra t „. 

2S . currently amended) A eemicouduetor »amory 

. ^ i wherein plural »it lines 

devioe ae defined in ola*m 1. *»o*e* 

i„ a mastery cell 

nave one een.se amollrier in eoimaon xn *n* _ 

array region. 



29 . 



lCancell«<i> 



, * „*«iad> A semiconductor memory device 
30. (Currently Amended) A senu- 

. Rt , leaet a portion of t Eal 1 
ae defined In claim 1, herein at leaet 

memory ueviee 1* aiepooed in the aemiconduCor 
ZL~~ and a memory capacity 1, »< or more. 

CLAIM 3 1 (CANCELLED) 



a atep of *or»i»g a bit line i» eh. memory cell 
array region end a lo^l i^arccaneot layer la tne 
peripheral circuit region. 

32 . tcurreatly ta»Ud) A ^c^uctor memory 

device oewspxieimg* 

a semiconductor ettoptrate; 

a memory call oispoeed on the eemieondnctor 

B1 **trate, having plural memory cella. *o*d line* an* data 
line* fox selecting tne memory cells? end 

a peripheral eixcuit di^oe** on the aemiconduotor 

herein ^ each memory haa a ^Xti-leyer o* a 

conductive layer, an insulating layer and plural 
^conductor layare containing impuritiee, and 

a current that Clow -hen a potential i» epplied to 
tna insulating leyer is capable o* moving carried by way 
o* tae multi-l^yer a^d na. « hyc*o*esis characteristic 
relative to the applied voltage,..*""! 



33. CCu***»*ly beaded) A eemlconduotor memory 
device *a define* in claim 5. wherein an impurity 
concentrate of a layer P» B »t in intact winn ths 

cttrfaC e of tba 8e »loonduetox substrate am*** of ^ e plural 
semloondueter layer, v******^*^^ 

I* 1 * 10* « * or lee. on t»e surface of tbe 

semiconductor substrata. 

34 . (Currently tended) A semiconductor memory 
devica as defied In claim 6, wnarei* an impurity 
concentration 2 ^ ******* — *-* ^ «** 

surges of tne adductor substrata —9 of the plural 

semiconductor layer* ««*Wmd*HM*H*^^ 

>BaBiW ^ ie l x 10" cm- or less on tne surface of tba 

semiconductor substrate. 

35 . (currently beaded) & samiooaduetor memory 
devia o as defined *a claim 7, therein aa imparity 
concentration of ^ ft Xayer present in contact vita the 
surface of the semiconductor suhatrate « 2i tbe plural 

semiconductor layers « MWiiU ' uu — 

,. H .» l6aR on the surface of tae 

moao *yu^*41 is 1 * 10" am or less on 

semiconductor substrate. 



